Abstract. Ascochyta blight is the major biotic stress that causes significant yield losses in chickpea (Cicer arietinum L.) 
Introduction
Chickpea (Cicer arietinum L.) is an important food legume that ranks third in the world after common bean and lentil (Bokhari et al., 2011; Sarwar et al., 2012; Hirich et al., 2014) . It is a rich source of good quality protein with ability to sustain soil fertility when included in different cropping systems (Li et al., 2017) . Biotic stresses play a significant role in increasing losses regarding chickpea production throughout the world (Aslam et al., 2014) . In chickpea, ascochyta blight is the most important disease in many countries where this crop is grown (Nene and Reddy, 1987; Shahid et al., 2008) . The disease was first reported in 1911 (Butler, 1918) . It affects all aerial parts including leaves, branches, seeds and pods (Pande et al., 2005) . Under favorable conditions such as temperature about 20°C and more than 350mm rainfall during the season (Nene and Reddy, 1987) yield losses can reach up to 100% (Singh and Reddy, 1993; Alwawi et al., 2009 ).
The disease is caused by the fungus Ascochyta rabiei (Pass.) Lab (telemorph Dydimella rabiei = Mycosphaerella rabiei (Kovachevski) v. Arx (Kovachevski, 1936; Chongo et al., 2004) . The pathogen overwintered in plant debris as pseudothecia or pycnidia and in infected seeds as pycnidia (Kovachevski, 1936; TraperoCasas and Kaiser, 1992) . Primary disease infection is caused by airborne ascospores or conidia (Kovachevski, 1936; Kaiser and Muehlbauer, 1988; Stanoeva, 2015a) . Up to now various terms such as pathogenic groups, races, virulence forms and pathotypes have been proposed as a means to classify the pathogenic variation of the pathogen and different sets of differential cultivars and scales for estimating disease intensity were used (Chen et al., 2004) . In 2018 Baite and Dubey standardized a set of ten chickpea differential genotypes for race identification and established 7 races of A. rabiei in India.
Cultural practices include burning of infected plant residues, deep ploughing, crop rotation, exposure of seeds to direct sun light (Kovachevski, 1936; Kaiser and Muehlbauer, 1988) , seed treatment and foliar spray with metalaxyl and captan (Kaiser and Hannan, 1985) are recommended for disease control. The most practical, effective and economical approach for the management of ascochyta blight in chickpea is using resistant cultivars (Islam et al., 2017) . The genetic resistance in chickpea to ascochyta blight is complex and governed by multiple QTLs (Cho et al., 2004; Rubiales et al., 2018) . The molecular mechanism of quantitative disease resistance to ascochyta blight and the genes underlying these QTLs are still unknown (Rubiales el al., 2018) . Even though germplasm lines resistant to ascochyta blight have been identified and many resistant varieties have been developed (Muehlbauer et al., 1998) .
The chickpea has not been a very wide grown legume crop in last twenty years in Bulgaria. In recent years chickpea fields increased. Ascochyta blight in chickpea is distributed in the North and Northeast regions of the country (Stanoeva, 2015b (2003) determined high virulent diversity in Bulgarian population of A. rabiei and identified seven pathotypes distributed in Northeast Bulgaria (Stanoeva, 2015b) . The Bulgarian cultivars Progres and Balkan are reported to be resistant to A. rabiei (Atanasova and Mihov, 2006; 2009) but the farmers used foreign cultivars with unknown reaction to Bulgarian population of the pathogen. This is possible to lead to epiphytotic disease development in years with favorable conditions. Systematic screening of the germplasm for ascochyta blight resistance may lead to finding sources of resistance which can be used in a breeding program.
The aim of this study is to screen chickpea cultivars and lines for resistance to A. rabiei with a view for using them in a breeding program for ascochyta blight resistance.
Material and methods
The investigations were carried out in the field and greenhouse conditions during 2012-2017 at Dobroudzha Agricultural Institute (DAI), General Toshevo. Twenty chickpea accessions including three cultivars, 16 lines and the susceptible check ILC 1929 were used. Thirty A. rabiei monospore isolates stored in Potato Dextrose Agar at 5ºC and multiplied in Chickpea Dextrose Agar at 22-23ºC for 10-15 days in darkness (Stanoeva and Kiryakov, 2000) , originating from Northeast Bulgaria were used for inoculum preparation.
Under field conditions the accessions were planted in 1m rows with 0.5m between rows during 2012-2014. Line ILC 1929 was sown in every two rows. The seeds were sterilized with 1% NaOCL for 3 min and then washed with distilled water (Stanoeva and Kiryakov, 2000) . The accessions were inoculated two weeks after germination 6 by spraying them with spore suspension (10 spores/ml) (Chongo et al., 2004) made by mixing spore suspensions from all isolates in equal quantity.
In greenhouse, the accessions were planted in plastic containers (45x30x8 cm) with perlite. The seeds were sterilized with 1% NaOCL for 3 min and then washed with distilled water, too. The accessions were inoculated with the 30 monospore isolates separately. After inoculation the plants were kept in humid chamber at 21-22ºC for 72h and then the plants were grown at 20-22ºC (Stanoeva and Kiryakov, 2000) .
Disease reaction was estimated 14 days after inoculation by using a 9-degree scale: 1 = no symptoms; 3 = grey to reddish lesions up to 2 mm on stem without pycnidia; 5 = grey to reddish lesions from 2 to 5 mm on stem without pycnidia; 7 = brown lesions over 5 mm on stem with pycnidia; 9 = brown lesions over 5 mm which cover the stem and it breaks (Chongo et al., 2004) . Disease incidence (DI) was calculated according to the Mc Kinney index (McKinney, 1923) Cluster analysis was used to group the accessions and isolates according to the DI (software STATISTICA 7.0).
Results and discussion
Under field condition no accession had immune or resistant reaction to ascochyta blight during the period of investigation (Table  1) . Line ILC 1929 showed susceptible phenotype during 2012-2013 and very susceptible phenotype during 2014. Fourteen accessions had middle resistance reaction to the pathogen during 2012 and 2014, and fifteen accessions were middle resistant during 2013. Nine accessions, showed middle resistance during the tree years of investigations. АR81  ARBD5  AR811  AR88  AR1001  AR1017  AR1002  AR1018  AR9719  AR831  AR830  AR1006  ARVD3  ARVD8  AR85  AR090  AR883  AR061  AR1013  ARR1  AR1015  AR097  AR091  AR1007  AR1929  ARMM  AR09S  AR1009  AR08M  AR1014   0  1  2  3  4  5  6 Linkage Distance
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Under greenhouse conditions no immune accession was found after inoculation with 30 А. rabiei isolates. The line ILC 1929 had susceptible phenotype with DI=7.00 to one isolate and very susceptible phenotype to 29 isolates with DI from 7.10 to 9.00 (data not present). The cluster analysis put the line separately from the other 19 accessions which are grouped into two major classes (Figure 1) . One of the classes consists of two accessions: XOOC01CA0490B0223D and XOOC01CA0490B2140D. Line XOOC01CA0490B0223D showed resistance to one А. rabiei isolate (DI=3.00), middle resistance to 11 isolates with DI from 3.10 to 4.90. The line reacted with susceptible phenotype to 17 isolates (DI from 5.10 to 7.00) and very susceptible phenotype to one isolate with DI=7.30. Line XOOC01CA0490B2140D had middle resistant phenotype to 13 А. rabiei isolates with DI from 3.30 to 5.00, susceptible phenotype to 13 isolates (DI=5.30-7.00) and very susceptible phenotype to four isolates (DI=7.20-8.60). The second class is divided into two subclasses. The first subclass consists of two accessions (FLIP 92-155c-113 and M99CC27-12) which had middle resistance to eight А. rabiei isolates and DI from 3.10 to 5.00. They were susceptible to 20 and 15 isolates, respectively. The second subclass was divided into four sub subclasses. The accessions in these sub subclasses showed middle resistant phenotype from eleven (lines X97c 3-25131 and FLIP 91-150c-127) to one (line FLIP 95-44c-32231) А. rabiei isolates.
The Bulgarian cultivars Balkan and Progres had middle resistant reaction to ascochyta blight under field condition. In greenhouse, Progres showed middle resistance to six А. rabiei isolates with DI from 4.00 to 4.50. The cultivar had susceptible phenotype to 23 isolates and very susceptible phenotype to one isolate. Cultivar Balkan had middle resistant reaction to four А. rabiei isolates, susceptible reaction to 22 isolates and very susceptible reaction to four isolates. Cultivar Stepnoi is a standard cultivar in chickpea breeding in Bulgaria. It showed middle resistant phenotype under field condition and middle resistance to nine A. rabiei isolates (DI=3.50-5.00), susceptible reaction to 18 isolates and very susceptible reaction to three cultivars in greenhouse. Differences in disease reaction under field and greenhouse conditions were o b s e r v e d i n m a n y a c c e s s i o n s , i n c l u d i n g l i n e s XOOC01CA0490B0223D and XOOC01CA0490B2140D (Table 1, Figure 1 ). These differences are expected and due to the strong dependence of disease development to climatic conditions (Pande et al., 2005) , on the one hand, and to the random distribution of different in their virulence isolates of A. rabiei under field conditions, on the other. Similar results are obtained in many pathosystems including common winter wheat -Puccinia triticina Erikss (Ivanova and Chamurliyski, 2017).
The А. rabiei isolates used in this investigation are very different in their virulence on the twenty chickpea accessions. This is the reason they are grouped into many classes, subclasses and sub subclasses (Figure 2) .
The highest virulence showed five isolates (AR 883, AR 061, AR R1, AR 1013, AR 1015) with DI from 5.40 to 9.00 and susceptible/very susceptible reaction in all accessions. The lowest virulent isolates were AR1009, AR 08M and AR 1014 which showed middle resistance in twelve, eleven and ten accessions, respectively. Stanoeva (2015b) investigated the virulence of 20 A. rabiei isolates on eight differential cultivars proposed by Chongo et al. (2004) and identified seven pathotypes distributed in Northeast Bulgaria. The investigated isolates are different from the isolates used in this study. Cultivar Balkan had resistant reaction to four of the pathotypes identified by Stanoeva (2015b) and no resistance reaction to any isolates in this investigation. Comparing virulence of isolates based on the reaction of only one cultivar is impossible but probably the investigated 30 A. rabiei isolates in this study are different in their virulence from the four pathotypes identified by Stanoeva (2015b) . If the standardized set of ten chickpea differential genotypes for race identification proposed by Baite and Dubey (2018) dominate in ascochyta blight scientific works, then other investigations have to be made to identify race diversity of A. rabiei in Bulgaria and to screen the reaction of all chickpea cultivars and lines to the identified races. Up to now the Bulgarian population of A. rabiei showed high virulence diversity (Stanoeva 2003 (Stanoeva , 2015b ). This diversity is probably due to the potential of the pathogen to overwinter in plant debris as pseudotecia (Stanoeva 2015a) and the appearance of different virulent forms/races/pathotypes is a result of recombination during sexual process or due to mutations in the pathogen population which lead to appearance of new more virulent forms. 
Conclusion
No immune accession to A. rabiei under field and greenhouse condition was found. Accessions XOOC01CA0490B0223D and XOOC01CA0490B2140D showed resistant/middle resistant phenotypes to 12 and 13 A. rabiei isolates, respectively, after artificial inoculation under greenhouse condition. These accessions can be used in a breeding program for ascochyta blight resistance. High virulent diversity of A. rabiei population originating from Northeast Bulgaria was determined.
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